Introduction
In Jeffrey's first review dealing with carbohydrate liquid crystals, the phase transition data of only three 3-O-acyl -D-glucoses (nonanoyl, decanoyl and dodecanoyl) which he had received from P. Köll was listed [2a] , A closer inspection of the literature how ever reveals that several mono-esters of D-glucose had been described [3a-f] and that 'peculiar' melt ing behaviour, which usually points to mesophase formation, had been reported. Thus, one glucose ester had a 'double melting point ' [3c] and an other was described to exhibit sintering prior to melting [3a] . Because of the labile nature of Oacyl groups, some of the structure assignments are doubtful [3a] and it remains uncertain whether or not the liquid-crystalline phase was really recog nised [3b, d -f] . Later, whole homologous se ries of well-characterised 3 -0 -and 6-0-acyl-Dglucoses with carboxylic acid chain lengths vary ing from Cö to Cig were reported by Köll et al. [4a] and the caloric data of these smectogens dis cussed [4b] . Apart from these O-acyl derivatives, there have been no reports of acyclic single-tailed Oacyl carbohydrate amphiphiles, although mesogenic N-alkyl-aldonamides [5] and l-deoxy-(N-methylalkanamido)alditols [6] have been thoroughly in vestigated.
Below we report on the facile synthesis of a * Reprint requests to Dr. W. V. Dahlhoff. homologous series of mesogenic 1-O-acyl-D/Lxylitols using O-ethylboranediyl protected interme diates [7] .
Results and Discussion
Xylitol reacts smoothly with triethylboroxin in the molar ratio 1:0.67 to give an equilibrium mixture of 1,2:3,4-and l,3:2,4- 
as a colourless liquid which can be vacuum distilled without decomposition [ 10] .
The 1, 1' mixture reacts exothermically with alkanoyl chlorides (heptanoyl-dodecanoyl) in pyri dine at room temperature to give the equilibrium mixtures of l-0-alkanoyl-2,3:4,5-and l,3:2,4-di-O-ethylboranediyl-D/L-xylitols 2,2'a-f in yields of 75-92% after vacuum distillation (see Table IV ). The GC-purities of 2,2'a-f which vary between 97% for 2,2'c and 99.8% for 2,2'e approximately reflect the purities of the alkanoyl chlorides which were re acted with 1 ,1 '. 2 and 2' exhibit the same type of Oethylboranediyl exchange as is found for O-ethyl boranediyl protected threitol and glucitol [ 1 1 ]. 2' has the O-inside conformation which undergoes a slight conformational change to give an arrange ment where the boron pz-orbitals overlap strongly with the oxygen «-electrons, thus enabling the trans formation to the isomeric bis-dioxaborolane 2.
Although the GLC-analyses indicate that the Oacyl derivatives are pure, the fact that one is deal ing with equilibrium mixtures is easily recognised by l3C NMR. Ten signals are found for the xylitol 
backbone instead of five (see Table V ). The three low field signals at 6 > 73 are characteristic for 2, whereas for 2' all the xylitol signals fall in the fairly narrow range 6 = 63-71. The BCTb groups also have characteristic chemical shifts. Whereas the dioxaborolane BCH2 group signals are found at 5 « 2, the dioxaborinane BCH2 groups resonate at 6 = 6 -1. Deprotection of the 2,2'a-f equilibrium mixtures is easily achieved with methanol and 1,2-ethanediol. No acyl migration occurs and the analytically pure 3a-f are obtained in 90% yields as colourless solids (see Table II ). As expected the water solubilities of 3 decrease fairly rapidly with increasing chain length. 3a has a high water solubility [21.2 g I-1 ] , which is comparable to the heptyl and octyl ß-Dmannofuranosides [8a].The solubility of 3b drops to 9.8 g l-1 and 3c only has a water solubility of 2.7 g I" 1.
The melting points of 3a-f fall in a fairly nar- row range from 55 to 66 °C (c f . Table I and Fig. 2 ). The single-tailed amphiphiles melt to gen erate smectic A type liquid crystals. The transition temperatures which were observed by polarizing microscopy are in good agreement with the values Alkyl chain length (n) Fig. 2 . The phase transitions of 3a-f as a function of the alkyl chain length (n).
tiotropic mesogens, with the clearing points increas ing monotonically with increasing chain length from ca. 76 °C to 143 °C. The formation of the smec tic A mesophase is established by polarizing mi croscopy [12] . The focal conic texture is character istic together with homeotropic areas. Oily streaks are also typical on approaching the clearing points and when the isotropic melt is cooled, bätonnet for mation is observed at the clearing points, with sub sequent coalescence of bätonnets to give the focalconic texture. Typically of smectic A type mesogens, the d- value (layer thickness) calculated using Bragg's law is usually greater than the length of the amphiphile but shorter than twice the molecule length, i.e. 1 < d < 21. This is due to the fact that the alkyl groups are interdigitated while the polar head-groups are arranged to form a hydrogen-bonded network. Previously, two arrangements for mesogenic am phiphiles have been presented. In the first (model I), the bilayers consist of a central region where the po lar head-groups are to be found and the alkyl chains point away to either side of this polar region [13] . The second model has the opposite arrangement, with the alkyl groups forming the central region of the smectic bilayers and the the polar moieties are on the outside [14] , The latter arrangement in model II resembles that found in the fluid lamellar (Lq ) lyotropic phase [15] , The d-values obtained for 3 d and 3 f are clearly temperature-dependent (cf. Table III) . A monotonic, almost linear decrease in the layer thickness with increasing temperature is found. Such behaviour has also been reported for some eicosanetetrols Table V . Characteristic l3C NMR data for 1, 1'. 2, 2' and 3. and an octadeca-furanose derivatives [16] and for thermotropic thallium salts which form the fluidlamellar (Lq ) phase [17] , This effect can be at tributed to the increased disorder of the alkyl chains with increasing temperature. Such shrinkage of the the layer spacing on heating is also known for SA(J1 type liquid-crystals obtained from some rod-shaped molecules having a perfluorinated tail [18] . In pre vious work dealing with mesogenic 0-/?-alkyl ß-Dmannofuranosides [19] , 4-O-alkyl-D-glucoses [20] and 1-alkylthio-l-deoxy-D-galactitols [1] such a temperature dependence of the bilayer spacing was not observed and support for model II was gathered. Evidence for an arrangement with the alkyl chains in the central region of the bilayers and the hydrophilic head-groups to the outside to the outside was also found for the 2-O-alkyl-L-threitols [21] , However, in this case a gradual, almost linear decrease in the the d-value with increasing temperature was found. calorimeter.-Optical rotations: Perkin-Elmer 241. X-ray investigations were carried out in a Kratky camera with a position sensitive counter [22] . C,H analyses were per formed by Dornis and Kolbe, Mülheim an der Ruhr.
Starting compounds
Xylitol which was obtained from Baker Chemicals was dried in vacuum. The alkanoyl chlorides (Fluka) were vac uum distilled prior to use. Triethylboroxin was prepared by reaction of triethylborane with B2O 3 [23] . (15 mmol) is added dropwise at room temperature to a stirred solution of 1,1' (13 mmol) in pyri dine. Stirring is continued for 1 h at room temperature and 1 h at 40 °C before filtering off the pyridinium hydrochlo ride and concentrating the filtrate in vacuo .
Vacuum distillation of the residue gives 2,2'a-f with boil ing points ranging from 110 to 160 °C /10 3 Torr in yields of 80-92% (cf . Table IV) .
-0-Alkanoyl-D,L-xylitols 3a-f:
The mixture of 2,2'
(« 1 0 mmol) is treated with methanol (5-10 ml) and 1,2-ethanediol (3-5 times, 3-5 ml portions) is added and distilled off in vacuo until the residue is boron-free (flame test), before adding ethanol (5-10 ml) and removing all the volatile components in vacuo . The colourless 3a-e are obtained analytically pure in yields of > 90% (cf. Table II) . 3f is isolated in 77%
yield by adding diethyl ether ( 10ml) and filtering off the pure amphiphile.
